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The Coast nnd Geodetic Survey has made mnny chnnges in the methods iised to 
observe, record and process currents since the publishing of t]hc Jlnniiid of Current 
Observntioris in 1950. Severnl of the more important chnngcs arc given in this supple- 
mcntj. It is suggested that the user of this hlnriual take his copy and mark those 
sections or tables for which new or revised mnterinl is given in this supplement. New 
nint,erirtl is given for the following sections: 

Section 82, page 30-In the radio current riicter (1 rotating impeller, nctiinted by 
the ciirrcnt, is conn d through n magnetic drive to nn rnclosed interior mechnnism 
which opens and closes an electric circuit by nienns or two contncting devices. One 
lever rnoiintetl on the compnss is nlwnys oriented mngnetic North. The other, fised to 
the meter, is nlwnys oriented in the direction of t,hc current flow. 

A post, carried on n gem, revolves past the switch-actuating levers tirid causes the 
lever mounted on the compnss shaft to close its switch contacts once for cnch revoltithi 
of the gear (5  revolutions of the impeller). T h e  
frcquenry of these signals is determined by the velocity of thc impeller nnd therefore 
cnn be translnttd into current velocity through i i se ot the special rnting tnhlc. 

The post, n s  it revolves, is nlso rotated so that on every second revolution, n portion 
of it, which is eccentric, misses the lever tised to the meter. Therefore the  fixed lever 
closes its switch contact only once for ( ~ 4 i  two revolutions of the gciu (10 revolutions 
of the impeller). The radio signals thus produced occur n t  hnlf the rrcqi1enc.y of t,hc 
velocity signals. Their rclntionship in time to preceding nnd following velocity signnls 
indicntes t,hr Rnglc between the compnss nnd the mct,er asis, thus tletcrniining the di- 
rection of the current. 

T n  1968 t,he Roberts rndio current inetjer wns modified by the riddition of Itirgrr 
itnprllcrs and hi1 fins made out of Jig'' fiberglass. Known ns the Jlodcl IV low vc- 
locity meter to distinguish it, from the older convcntioiinl hlodcl 111 high vclocit,y 
inctrr, the motlific~r~tion mnltcs it, possible to inenslire iicxwrtitcly current velocities ns 
low ILS 0.1 knot. Supplement Iqigure No. 1 is n photogrnph of the  Jlodcl 1V Rol)ert,s 
rndio current meter. 

Section 83, page 30-In operation, iL maximum of three current 1nc4xm cnn be sits- 
pendctl below uri nncliorcd buoy. A scqiicncc swit,ch, cnrricd in the buoy, selects in 
proper ordcr onc meter nt n time for trnnsniitting. The buoy iilso honscs ~t radio 
trrmsniittcr, coniplctc with ht tcr ics ,  which is connected clcctric~nlly with thc meter 
wid with tin rintcrinii niouiitcd on t h c  h o y .  T l i ~  vchcity rind direction contacts nrc 
rclnycd tis ratlio signals by tho triinsmitter to ti recriving station. "AM" rridio gcnr hns 
1)ccn iisctl i n  the  trnnsmission of current, signds Irom the biioy to the rccciving station 
since the syqtcm was first, drvelopcti. An c1snmplc of the  chronogrnph tap(' showing the 

Encli contact produces n radio signal. 
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2 SUPPLEMENT TO MANUAL OF CURRENT OBSERVATIONS 

velocity and direction pips as recorded is shown in Supplement Figure No. 2. In  1958 
“FM” radio gear was introduced to obtain separate velocity and direction radio signals, 
which are recorded by a 3-stylus chronograph. An example of the tape is shown in 
Supplement Figure No. 3. A new edition of the Roberts Radio Current Meter Manual 
will be issued describing the “AM” and “FM” radio equipment as well as other changes 
in current observing instruments. 

It should be emphasized that the meter model used a t  a current station is not de- 
termined by the type of radio equipment available on the ships. Either current, 
meter (Model 111 or hlodel IV) can be used with either the “AM” or “FM” radio 
equipment. Care should be taken, however, to use the correct rating table when scaling 
the chronograph tapes. Present plans call for R straight rat,her than an eccentric post 
in the Model TV meter when used with“Fh4” radio equipment in order that the number 
of direction signals may be doubled. This requires particular care in wiring circuits 
l is the identifying 2 to 1 ratio of signals is eliminated. 

Figure 21, page 31-This diagram shows a sample suspension when one Roberts 
radio current meter is used a t  a station. Supplement Figure No. 4 shows three current 
meters suspended from the current buoy. 

Figure 24, page 34--Delete this page and substitute Supplement Figures Nos. 2 
and 3. 

Section 87, page 35---Delete the entire paragraph as well as Table 5 on page 50 and 
substitute the following material : 

Results of calibrations of both hlodel I11 and &[ode1 IV Roberts radio current 
meters show a sufficient uniformity to justify the use of a single rating table for each 
meter. Rating tables for hfodel I11 and Model IV radio current meters now being 
used by C&GS field parties are included in this supplement as Supplement Figures 
Nos. 5 and 6.  

Supplement 
Figure No. 7 is a sample page showing the correct way to enter the velocity and direc- 
tion of the current as observed by Roberts radio current meter. Tn addition to the 
information required to be entered in each record book for each station, the observer 
should also record the serial number and model number of each current meter used a t  
that  station. 

Table 5, page 50--Rating table for Roberts radio current meter-Do not use this 
table but refer to Supplement Figures Nos. 5 and 6. Figure 5 is to be used with the 
standard Model 111 meter and Figure 6 with the Model TV meter. 

Section 141, page 53 - A  revised (Oct. 19, 1959) edition of Form 4Fil is now being 
used in the ofice reduction of reversing currents. Supplement Figure No. 8 is an ex- 
ample of the completed form. 

Section 11 1 ,  page 42---Form 270 “Record of Current Observations.” 
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Supplement Figure 1.-Modified Roberts radio current meter, Model IV. 
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6.6 sec ~-A 
0.2 sec.&' 

SECTION OF TAPE SHOWING METHOD OF COMPUTING VELOCITY 
Total time 6.8 sec. 
Total contacts IO 

Contact inferval=6.8 sec./ 10=0.68 sec. 

From Rating Table for Roberts current meter, Model 111 Vel.=5.2 knots 

Direction Scaling Template 

Tapes move from right to left. 

1- 

---- 240" Mag. - 

SECTION OF TAPE SHOWING METHOD OF SCALING DIRECTION 
Direction=240" Mag. (approx.) (scaled) 

Supplement Figure 2.-Tape scaling, Roberts radio current meter, Model 111, using "AM" radio gear. 
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0.5 sec.'sEcTioN OF TAPE SHOWING METHOD OF COMPUTING &ciTv 
Total time 8.4 sec. 
Total contacts 10 

Contact interval 8.4 sec./ 10=0.84 sec. 
From Rating Table for Roberts current meter, Model Nl Vel.=4.3 knots 
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4 2 00" Mag. 

Tapes mave from right to left. 

SECTION OF TAPE SHOWING METHOD OF SCALING DIRECTION 
Direct ior~200" Mag. (approx.) (scaled) 

Supplement Figure 3.-Tape scaling, Roberts radio current meter, Model 111, using "FM" radio gear. 
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ROBERTS RADIO BUOY 
showing use of 
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5/6 = 40 ft. Meter No. 3 
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Supplement Figure 4.-Radio buoy showing multi-suspension 
of Roberts radio current meters. 



__ ~ _ _  

Contact interval 
- -__._ 

Seconds 

30-16 
15-11.5 

11.4 - 8.5 
8.4 - 7.0 
6.9 - 5.8 

5.7 - 5.0 
4.9 - 4.4 
4.3 - 3.9 
3.89- 3.50 
3.49- 3.22 

3.21- 2.93 
2.92- 2.73 
2.72- 2.52 
2.51- 2.37 
2.36- 2.21 

Velocity 

Knots 

1.7 
1.8 
1.9 
2.0 
2.1 

2.2 
2.3 
2.4 
2.5 
2.6 

2.7 
2.8 
2.9 
3.0 
3.1 

Velocity 

Knots 

0.2 
0.3 
0.4 
0.5 
0.6 

-~ ._ 

Contact interval 

Seconds 

~ 

1.14- 1.11 
1.10- 1.08 
1.07- 1.05 
1.04- 1.02 
1.01- 0.99 

0.98- 0.97 
0.96- 0.94 
0.93- 0.92 
0.91- 0.89 
0.88- 0.87 

0.86- 0.85 
0.84- 0.83 
0.82- 0.81 
0.80- 0.79 
0.78 

Contact interval 

Seconds 

2.20- 2.08 
2.07- 1.96 

1.85- 1.77 
1.95- 1.86 

1.76- 1.69 

____- 

Velocity 

Knots 

3.2 
3.3 
3.4 
3.5 
3.6 

3.7 
3.8 
3.9 
4.0 
4.1 

4.2 

4.4 
4.5 
4.6 

4.3 

Contact interval 

Seconds 

0.77- 0.76 
0.75 
0.74- 0.73 
0.72- 0.71 
0.70- 0.68 

0.67- 0.66 
0.65- 0.64 
0.63- 0.61 
0.60- 0.59 
0.58- 0.57 

0.56 

0.53 
0.51 

0.55- 0.54 

,- 

0.7 
0.8 
0.9 
I .o 
1.1 

1.2 
1.3 
1.4 
1.5 
1.6 

1.68- 1.61 
1.60- 1.55 
1.54- 1.48 
1.47- 1.43 
1.42- 1.37 

1.36- 1.32 
1.31- 1.27 
1.26- 1.23 
1.22- 1.19 
1.18- 1.15 

Velocity 

Knots 

4.7 
4.8 
4.9 
5.0 
5.2 

5.4 
5.6 
5.8 
6.0 
6.2 

6.4 
6.6 
6.8 
7 .O 

Supplement Figure 5.-Rating table for Roberts radio current meter, Model 111. 



Contact interval Velocity 

Seconds 

125.0 -46.3 
46.2 -28.5 
28.4 -20.6 
20.5 -16.1 
16.0 -13.2 

13.1 -11.2 
11.1 - 9.73 
9.72- 8.60 
8.59- 7.70 
7.69- 6.97 

6.96- 6.37 
6.36- 5.86 
5.85- 5.44 
5.43- 5.08 
5.07- 4.76 

4.75- 4.48 
4.47- 4.23 

- 

Contact interval 

Knots 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 
1 .o 

1.1 
1.2 
1.3 
1.4 
1.5 

1.6 
1.7 

Seconds 

4.22- 4.00 
3.99- 3.80 
3.79- 3.62 
3.61- 3.46 
3.45- 3.31 

3.30- 3.17 
3.16- 3.04 
3.03- 2.93 
2.92- 2.82 
2.81- 2.72 

2.71- 2.62 
2.61- 2.53 
2.52- 2.45 
2.44- 2.38 
2.37- 2.30 

2.29- 2.24 
2.23- 2.17 

Knob 

1.8 
1.9 
2.0 
2.1 
2.2 

Seconds 

2.16- 2.11 
2.10- 2.06 
2.05- 2.00 
1.99- 1.95 
1.94- 1.90 

2.3 
2.4 
2.5 
2.6 
2.7 

2.8 
2.9 
3 .O 
3.1 
3.2 

3.3 
3.4 

Knots 

3.5 
3.6 
3.7 
3.8 
3.9 

Secon$s 

1.45- 1.44 
1.43- 1.41 
1.40- 1.38 
1.37- 1.36 
1.35- 1.33 

1.89- 1.85 
1.84- 1.81 
1.80- 1.77 
1.76- 1.73 
1.72- 1.69 

1.68- 1.65 
1.64- 1.62 
1.61- 1.58 
1.57- 1.55 
1.54- 1.52 

1.51- 1.49 
1.48- 1.46 

Knots 

5.2 
5.3 
5.4 
5.5 
5.6 

4.0 
4.1 
4.2 
4.3 
4.4 

4.5 
4.6 
4.7 
4.8 
4.9 

5 .O 
5.1 

1.32- 1.31 
1.30- 1.29 
1.28- 1.27 
1.26- 1.25 
1.24- 1.23 

1.22- 1.21 
1.20- 1.19 
1.18- 1.17 
1.16- 1.15 
1.14- 1.13 

-~ 

5.7 
5.8 
5.9 
6.0 
6.1 

6.2 
6.3 
6.4 
6.5 
6.6 

Supplement Figure 6.-Rating table for Roberts radio current meter, Model IV 
(1/16” fiberglass impeller and tail fins). ” 



COAST AND GEODETIC SURVEY 
Form 270 7a// Mote/ Z w e r  Gney 

Current station No.: J D a t e : M a m h  2 4  . /959 - - - -  
=Etation : a w a y  ff. 

I , , ,  I 1 r 
I i I 

~4140 I /O ,I I 
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/ . , I ,  ‘18--1MIl-l 1 I I I 110-204 7-1 

Supplement Figure 7.-Completed page from Form 270, “Record of Current Observations.” 



COYPUTATION OF R E V E R S I N G  C U R R E N T S  
FORM 151 
110.19-5s.) 

U.S. DCPARTYLNT OF C O Y I C R C C  
COAST AND OLODLTIC SURVSV 

Supplement Figure 8.-Completed example of Form 451, “Computation of Reversing Currents.” 


